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WHAT IS CLATMFD TS: 

1 ^^^Sy. a bio-assay test system comprisinj 

2 $ ^ a test fixture comprising: 

3 a bio-assay device comprising a signal path; and 

4 a retaining structure configured to place a sample 

5 comprising molecular structures in electromagnetic communication with the signal path; 

6 a measurement system configured to transmit test signals to and 

7 receive test signals from the signal path at one/br more predefined frequencies; 

8 a computer coupled t<ythe measurement system configured to 

9 control the transmission and reception of t#e test signals to and from the measurement 
10 system. 

1 2. The single path /est system of claim 1 , wherein the measurement 

2 system comprises a vector network analyzer configured to, compare the magnitude and 

3 phase response of the received test /ignal to the magnitude and phase response of the 

4 transmitted test signal. 

1 3. The singLe path test system of claim 2, wherein the test signals 

2 comprise signals in the range m 5 Hz to 300 MHz. 

1 4. The single path test system of claim 2 5 wherein the test signals 

2 comprise signals in the range of 45 MHz to 40 GHz. 

1 5. The single path test system of claim 2, wherein the test signals 

2 comprise signals in the range of 33 GHz to 1 10 GHz. 

1 6. The single path rest system of claim 2, wherein the bio-assay 

2 device comprises a transmission line. \ 

1 7. The single path test system of claim 2, wherein the bio-assay 

2 device comprises a meandered transmission ljne. 

1 ' 8. The single v4th test system of claim 2, wherein the bio-assay 

2 device comprises a ring resonator circuit. 




9. The single path test systejn'of claim 2, wherein the bio-assay 
device comprises a capacitive gap circuit. 

10. The single parfh test system of claim 2, wherein the bio-assay 
device comprises a dielectri (^signal path. 

ft 11. The single path test system of claim 2, ^herein the retaining 
structure comprises an O-ring removeably compressed aroui/d a portion of the signal 
path, the O-ring configured to hold the sample solution in contact with the signal path. 

12. The single path test system of claim 2, further comprising: 
an input connector coupled between the Measurement system and a first 

port of the signal path; and 

an output connector coupled between )ftie measurement system and a 
second port of the signal path. 

13. A bio-ass^y array test systejn, comprising: 
a test fixture comprising: 

bio-assay devic^ comprising a plurality of signal paths; 

and 

a plurality of retaining structures configured to place a 
sample comprising molecul^S - structures in e/ectromagnetic communication with each of 
the plurality of signal paths; 

a measurement systfem having at least one output port configured to 
transmit test signals to and at least one input port configured to receive test signals from 
one or more of the plurality of signal paps at one or more predefined frequencies; and 

a domputer coumed to the measurement system and configured to 
control the transmission pnd receptiop of the test signals to and from the measurement 
system. 

14. The bio-assay array test system of claim 13, wherein the 
measurement system comprises yone output port and one input port, and wherein the bio- 
assay array comprises N input ports coupled to the plurality of signal paths and M output 
ports coupled to the pluralitypf signal paths, the bio-assay system further comprising: 
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a lxN input switch having an/Input coupled to the measurement system 
output port and an output coupled to the N^signal path input ports; and 

a Mxl output switch having an input coupled to the M signal path output 
ports and an output coupled to the rry^asurement system input port. 



1 15. The bio-assay array test system of claim 13, wherein each of the 

2 plurality of bio-assay arrays comprises a transpns^iejn line, 

1 16. The bio-assay arra^ test system of claim 13, wherein at least one of 

2 the plurality of bio-assay arrays comjmses a meandered transmission line. 
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2 the plurality of bio-assay arrays comprises a ring resonator circuit. 



17. The bio-assay array test system of claim 13, wherein at least one of 



1 
2 

1 
2 

1 
2 



18. The bio-assay array/test system of claim 13, wherein at least one of 
the plurality of bio-assay arrays comprises a capacitive gap circuit. 



19. The bio-assay array test system of claim 13, wherein at least one of 
the plurality of bio-assay arrays comprises a dielectric signal path. 



20. The bio-assay array test system of claim 13, wherein at least one of 
the plurality of bio-assay arrays comprises an electronically switched transistor. 



1 21. The bio-assay array test systerr^of claim 13, wherein at least one of 

2 the plurality of bio-assay arrays comprises an opticpflly switched transistor. 

1 22. The bio-assay array test s^fetem of claim 13, wherein the test 

2 signals comprise signals in the range of 5 Hz to/300 MHz. 

1 23. The bio-assay array tes/ system of claim 13, wherein the test 

2 signals comprise signals in the range of 45 MHz to 40 GHz. 
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24. The bio-assay array tfest system of claim 13, wherein the test 
signals comprise signals in the range of 3(7 GHz to 1 10 GHz. 
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A bio-assay device, comprising 

a signal path having an input port arid an output port; and 
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a retainkigstructure configured to place a sample 
comprising molecular stijiGttffes in electromagnetic communication with at least a portion 
of the signaLpatK^"^ 



1 26. The bio-assay device of claim 25, wherein the signal path 

2 comprises a continuous transmission nne. . 

7 V 

1 27. The bio-ass^y device of claim 25, wherein the signal path 

2 comprises a meandered continuous transmission line. 

1 / ' 28. The bio-^s^ay device of claim 25, wherein the signal path 

2 comprises a resonant cavityxircuit. 

1 29. The bio-assay device ofclaifrr257 wherein the signal path 

2 comprises a capacitive gap circuit.^?*^^ 

1 ^^J£Or"""^The bio-assay device of claim 25, wherein the signal path 

2 Cj»mf5nses_a d ielectric signal path. , 

1 < ^»n Vut*-^> 31. A bio-assay array device, comprising 

/) JJ- / 

2 f~j a plurality of signal paths, each having an input port and an 

3 output port; and / 

4 a respective nmrality of retaining structures configured to 

5 place a sample comprising molecular structures in electromagnetic communication with 

6 at least a portion of each of the plurality of signal paths. 

1 32. The bio-assay array device of claim 31, wherein each signal path 

2 comprises an electrically-switcherci transistor. 

1 33. The bio-assay array device of claim 3 1 , wherein each signal path 

2 comprises an optically-switched transistor. 
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